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Background: In routine clinical practice, LDL-C is calculated using the Friedewald formula rather than directly measured. The accuracy of 
calculated LDL-C at the modern treatment target of <70 mg/dL for very high risk patients has not been routinely established.
Methods: We examined lipid profiles from 1.34 million consecutive individuals ≥18 years old referred for direct measurement of cholesterol 
subfractions by the Vertical Auto Profile (VAP, density gradient ultracentrifugation) test between the years 2008 and 2011. We excluded patients with 
triglycerides ≥400 mg/dL from analysis (N=30,535, 2% of sample) due to known limitations of the Friedewald formula in such individuals.
Results: Median age was 59 years (IQR 59-70); 52% were women. Spearman correlation between calculated and directly measured LDL-C was 
high overall (l=0.98, p<0.001), however correlation decreased in patients with calculated LDL-C levels <70 mg/dL (l=0.74, p<0.001; n=191,334) 
resulting in an underestimation of calculated LDL-C (Figure). One in 4 patients with calculated LDL-C <70 mg/dL had directly measured LDL-C ≥70 
mg/dL. LDL-C was underestimated by ≥8 mg/dL in 1 in 4 individuals, ≥17 mg/dL in 1 in 10, and ≥23 mg/dL in 1 in 20. Results were similar in 
pediatric patients.
Conclusion: In a large clinical sample of adult patients referred for VAP testing, we found clinically meaningful underestimation of LDL-C by 
Friedewald in patients with LDL-C <70 mg/dL.
